Forty-four second parity crossbred sows were used to determine (1) the effect of energy intake during their first lactation (Lac 1) on subsequent reproductive performance from rebreeding to farrowing and (2) the effect of energy intake during two successive lactations on performance during the second lactation (Lac 2) and postweaning periods. Sows received 8 (Lo) or 16 (Hi) Meal of metabolizable energy (ME)/d during Lac 1 and 5.4 Mcal of ME/d during the subsequent gestation. Following parturition (i.e., Lac 2), sows fed Lo during Lac 1 were assigned to either the Lo or Hi diet. Similar assignments were made for sows fed Hi during Lac I. Following parturition pigs were transferred among sows irrespective of treatment to minimize litter size variation. During the 28-d lactation period, all sows were fed an equal amount of crude protein, vitamins and minerals that met or exceeded the recommendations of the National Research Council. Each day following weaning, sows were fed 1.8 kg of a 14% crude protein diet and checked for estrus using boars. Serum samples were obtained weekly from sows not detected in estrus by 15 d postweaning for progesterone analysis. Sows fed Lo during Lac 1 gained more (P = .1) net weight, deposited more (P<.01) backfat during gestation and farrowed lighter weight (P<.IO) pigs than sows fed Hi. Farrowing rate (i.e., 
I ntroduction
A variety of factors that influence the interval from weaning to first estrus in sows have been described previously (Reese et al,, 1982) . Elsley et al. (1968) , O'Grady et al. (1973) and Adam and Shearer (1975) determined that the interval from weaning to first estrus was not affected when sows were fed 12 to 20 Meal of digestible energy daily during three or more lactations. Reese et al. (1982) reported that energy intake during one lactation had a marked influence on the subsequent interval from weaning to first estrus. Sows that had large weight and backfat losses during lactation had a higher incidence of anestrus following weaning than those that had lost little weight and backfat.
Therefore, an experiment was conducted to determine (I) the effect of energy intake during 867 JOURNAL OF ANIMAL SCIENCE, Vol. 55, No. 4, 1982 the first lactation (Lac 1) on subsequent sow reproductive performance from rebreeding to farrowing and (2) the effect of energy intake during two successive lactations on performance during the second lactation (Lac 2) and postweaning periods.
Experimental Procedure
Details of the sows and diets used in this experiment have been described previously (Reese et al., 1982) and were those used in Exp. 1 of that study. Primiparous sows were fed either a low (Lo) or high (Hi) energy diet during Lac 1 (figure 1) that consisted of a daily caloric intake of 8 or 16 Mcal of metabolizable energy (ME)/sow, respectively. Sows that returned to estrus within 35 d of weaning were mated to fertile boars, kept inside gestation crates and fed 1.8 kg/d of a gestation diet s (Gest) until parturition. On d 110 of gestation the sows were moved into farrowing crates located in environmentaUy controlled rooms. Following parturition (i.e., Lac 2), 10 of the 19 sows that received Lo during Lac 1 were assigned to Lo and the other nine sows were allotted to Hi (figure 1). The 25 sows that were fed Hi during Lac 1 were also randomly divided between the Lo and Hi diets during Lac 2.
Following parturition and weaning, sows were weighed and backfat measurements were obtained by ultrasonic determination 6. The total number of fully developed pigs born and the number born alive were counted. Pigs were weighed at birth and again at weaning at 28 d of age. To minimize variation in litter size, pigs were transferred among sows irrespective of treatment until d 3 following parturition. Creep feed was not provided and the pigs' access to sow feed was minimal. After weaning, sows were moved to gestation crates and fed 1.8 kg/d of the Gest diet. Sows were checked for estrus once daily in pens using boars. A sow was cons~idered to be in estrus when she stood to be mounted by the boar on 2 consecutive d. On d 15 postweaning, sows were bled if they had not been previously detected in estrus. Weekly blood samples were obtained thereafter until estrus was detected or until termination of the experiment 70 d postweaning. Serum was analyzed for progesterone as described by Anthony et al. (1981) to identify sows that had luteal tissue activity (indicative that "ovulation had occurred) in the absence of a detected behavioral estrus. A serum progesterone concentration of > 5 ng/ml was considered to indicate the presence of luteal tissue activity.
The effect of the Lo and Hi diets fed during Lac 1 on sow performance from rebreeding to subsequent farrowing was tested using leastsquares analysis of covariance (Steel and Torrie, 1980; Helwig and Council, 1979) with the number of fully developed pigs born as the covariate to adjust for litter size differences before diet effects were tested. Analysis of diet effects on sow and pig performance during Lac 2 was performed using a 2 x 2 factorial arrangement of the Lo and Hi diets fed during each lactation. Litter size at 3 d postparturition was used as a covariate. Diet effects on the cumula-tire percentage of sows in estrus by 7, 14, 21 and 70 d postweaning were tested using a linear model approach appropriate for categorical data (Grizzle et al., 1969) . This is distinct from the standard linear model approach for continuous variables because the estrus/no estrus condition is a categorical rather than a continuous response variable. Day of weaning was designated as d 0 in calculating the number of days to first estrus.
Results and Discussion
The effects of energy intake during Lac 1 on the performance of sows from rebreeding to subsequent farrowing are shown in table 1. Sows fed Lo gained more (P = .10) net weight (i.e., Lac 2 postparturition weight minus Lac 1 weaning weight) during gestation than sows fed Hi. Apparently sows fed Lo compensated for their greater weight loss during Lac 1 [indicated by the differences (P<.01) in Lac 1 sow weaning weight]. Previous reports indicate that energy intake (Elsley et al., 1968; Adam and Shearer, 1975; O'Grady et al., 1975) and feed intake (Lodge et al., 1961; Elsley et al., 1969; Hitchcock et al., 1971) during lactation had no effect on net sow weight change during gestation. However, MacPherson et al. (1969) and O'Grady (1971) reported that sows fed low protein diets during lactation tended to compensate by gaining more weight during the following gestation than those fed higher protein diets. Thus, the effect of nutrition during lactation on sow weight gain during the following gestation may depend on the degree of dietary restriction imposed during lactation.
A portion of the difference in weight gain might be attributed to the difference in backfat deposition that occurred. Sows fed Lo during Lac 1 deposited more (P<.01) backfat during gestation than sows fed Hi. Application of the equation of Whittemore et al. (1980) Total born, no. 9.9 + .6 9.4 + .5 Total born alive, no.
9.8 + .6 9.0 + .6 Avgbirth wt, kg e 1.5 + .05 1.6 + .05 aLeast-squares means + SE. Corresponding F-value for total pigs born as a covariate was 1.72, sow net weight change gestation; 2.46, postparturition weight; .3, sow backfat change gestation; .08, postparturition backfat; .02, average pig birth weight.
bsows detected in estrus <35 d postweaning in Exp. 1 (Reese et al., 1982 ) that subsequently farrowed. cObtained at weaning in Exp. 1 (Reese et al., 1982) . dp<.01. Farrowing rate (i.e., number of sows farrowed/number mated) was not significantly affected by energy intake during Lac 1. Although farrowing rate was not reported, Lidvall and Griffin (1962) , Elsley et al. (1969) , Hitchcock et al. (1971) and Varley and Cole (1976) reported that lactation feeding level had no influence on conception rate of sows. Similarly, energy intake during Lac 1 had no significant influence on the total number of fully developed pigs born or born alive; however, sows fed Lo farrowed lighter weight (P<.10) pigs than those fed Hi. Elsley et al. (1968) and Adam and Shearer (1975) reported that energy intake during the previous lactation had no influence on the number of pigs born and average pig birth weight. Feed intake during lactation also had no influence on litter size at birth Hitchcock et al., 1971; Varley and Cole, 1976 ) and birth weight O'Grady et al., 1973; Varley and Cole, 1976) . O'Grady et al. (1973) reported that the number of pigs born alive decreased as energy intake increased during the previous lactation.
Reasons for the differences in the amount of weight gained, backfat deposited and average pig birth weight are uncertain. Because sows fed Lo during Lac 1 weighed less at weaning than sows fed Hi, their energy requirements for maintenance would probably be less and consequently, more energy would be available for productive purposes. Seemingly, nutrient metabolism during gestation was directed toward preparing sows for the subsequent lactation and postweaning periods possibly at the expense of fetal development because the sows fed Lo during the previous lactation gained more weight, deposited more backfat during gestation and farrowed lighter weight pigs than sows fed Hi.
The effects of energy intake during Lac 1 on sow and pig performance during Lac 2 are presented in tables 2 and 3. Sow backfat loss Reese et al. (1982) determined that severe energy restriction during lactation (67% of NRC requirements) resulted in a delayed return to estrus following weaning. Sows with reduced weight and backfat at weaning experienced a higher incidence of delayed estrus than those that were heavier and had more backfat. No significant carry-over effect of energy restriction from Lac 1 was observed on estrus in the present study, possibly because of the repletion of body tissues that occurred during gestation.
The main effect of energy intake during Lac 2 on sow and pig performance is presented in table 4. As expected, sows fed Lo lost more (P<.01) weight during lactation than those fed Hi. These results agree with those of Elsley et al. (1968) , O'Grady et al. (1975) and Reese et al. (1982) . Average litter size at weaning was not affected by energy intake which also agrees with previous reports (Elslcy et al., 1968; O'Grady et al., 1973; Reese et al., 1982) .
Sows fed Lo weaned ligher weight (P<.05) pigs than those fed Hi. Studies by Elsley et al. (1968) , O'Grady et al. (1973) , Adam and Shearer (1975) disagree; however, the pigs in the previous studies received creep feed that may have masked differences in pig weaning weights. Reese et al. (1982) reported that the effect of energy intake during lactation on pig weaning weight was variable. Sows fed Lo probably weaned lighter weight pigs than those fed Hi because of a reduction in milk yield. Reese et al. (1982) . Other investigators (Elsley et al., 1968; O'Grady et al., 1973; Adam and Shearer, 1975) reported that energy intake during lactation had no effect on the number of days from weaning to first estrus when sows were fed energy levels that met or exceeded the requirements of lactating sows according to the NRC (1979) . MacLean (1968 MacLean ( , 1969 observed that sows that experienced delayed estrus following weaning generally experienced severe weight loss during lactation. Sows fed Lo lost more weight during lactation than those fed Hi; however, the exact relationship between weight loss and estrous activity following weaning is uncertain. Progesterone concentrations support the observations that reproductive dysfunction occurred in sows fed Lo. Six sows fed Lo during Lac 2 were bled for progesterone analysis. None of these had luteal tissu~ activity in the absence of a detected behavioral estrus.
Item
The data reported herein indicate that energy restriction during lactation is deterimental only to immediate lactation and postweaning performance provided sows are given the opportunity to make adequate gains during the subsequent gestation period.
